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[Title of the Invention] 

LOCATION REGISTRATION METHOD FOR MOBILE COMMUNICATIONS 
SYSTEM 

[Abstract] 

[Object] To realize significant reduction in the number of 
location registrations of a mobile station without 
restrictions in case where the mobile station is located in 
mobile space, such as a train or a bus, and moves together 
with the mobile space. 

[Means for Solving the Problem] A present location of 
mobile space 9, such as a train or a bus, in real space, 
like those of mobile stations 27 to 29, is registered in an 
exchange control station via base stations by using a 
control channel, a location identification channel 25 or a 
radio channel for checking if a mobile station is in the 
mobile space 9 is transmitted from a location- 
identification transmission device 24, it is determined 
whether or not the mobile station lies in the mobile space 
as the mobile station receives the channel, and a 
registered location of the mobile station according to the 
update of the registered location of the mobile space is 



updated when the mobile station is in the mobile space. 

9 : mobile space 

13: control channel 

14: communication channel 

21: antenna 

22: antenna 

23: to-and-f rom-base-station transmission and reception 
device 

24 : location-identification-channel transmission device 
25: location identification channel 
27, 28, 29: mobile station 
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[Claims] 

[Claim 1] 

A location registration method for a cellular type 
mobile communications system comprising a plurality of base 
stations which respectively cover a plurality of service 
areas in real space, a mobile station and an exchange 
control station which acquires positional information via 
said base stations, characterized by registering a present 
location of mobile space, such as a train or a bus, in said 
real space in said exchange control station via said base 
stations by using a control channel, transmitting a 
location identification channel or a radio channel for 
checking if said mobile station is in said mobile space, 
determining whether or not said mobile station lies in said 
mobile space as said mobile station receives said location 
identification channel, and updating a registered location 
of said mobile station according to the update of a 
registered location of said mobile space when said mobile 
station is in said mobile space. 
[Claim 2] 

. The location registration method for a mobile 
communications system according to claim 1, characterized 
in that an identification number specific to mobile space 
is transmitted in said location identification channel in 
said mobile space, that mobile station which has received 
said identification number transmits said identification 
number to said base stations in a control channel to 
perform a location registration operation in said exchange 
control station, and said exchange control station 
determines that said mobile station has entered said mobile 
space of said identification number by collating said 
identification number . 
[Claim 3] 
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The location registration method for a mobile 
communications system according to claim 2, characterized 
in that as a location registration operation is performed 
in said control channel via said base stations without said 
identification number of said mobile space when said mobile 
station becomes a location identification channel non- 
receivable state from a location identification channel 
receivable state, said exchange control station determines 
that said mobile station has moved out of said mobile space. 
[Claim 4] 

The location registration method for a mobile 
communications system according to claim 1, 2 or 3, 
characterized in that a to-and-f rom-base-stat ion 
transmission and reception device which transmits its 
specific identification number is sited in said mobile 
space and a present location of said mobile space in said 
real space is registered in said exchange control station 
using a control channel between said to-and-f rom-base- 
station transmission and reception device and said base 
stations . 

[Claim 5] 

The location registration method for a mobile 
communications system according to claim 4, characterized 
in that a location-identification-channel transmission 
device which notifies, in said location identification 
channel, said identification number of said mobile space 
and a number of said control channel from said base 
stations said to-and-f rom-base-station transmission and 
reception device has received is sited in said mobile space, 
and during reception of said location identification 
channel, when said control channel number notified by said 
location identification channel is changed, said mobile 
station in said mobile space shifts said control channel 
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with said base stations to a control channel with said 
changed number but does not execute a location registration 
operation . 

[Claim 6] 

The location registration method for a mobile 
communications system according to claim 2, characterized 
in that in case where said mobile station becomes unable to 
receive said identification number of said mobile space 
that is transmitted in said location identification channel, 
said mobile station, even when being located in said mobile 
space, performs a location registration operation in said 
control channel with said base stations. 
[Detailed Description of the Invention] 
[0001] 

[Technical Field to which the Invention Belongs] 
The present invention relates to a location 
registration method for a cellular type mobile 
communications system comprising a plurality of base 
stations, an exchange control station and mobile stations. 

[0002] 

[Prior Art] 

In a cellular type mobile communications system, a 
mobile station receives downstream radio waves from base 
stations not only during communication but also while 
waiting for a call, determines the area where the mobile 
station is located based on a notifying signal and performs 
a location registration operation when shifts a service 
area . 
[0003] 

An increase in the number of mobile stations and 
zoning to smaller areas increase the number of location 
registrations of mobile stations while waiting for a call, 
thus increasing a burden on the intrinsic tracking and 
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exchange process. In case where many mobile-station 
carriers ride on and move in a transportation facility, 
such as a train, particularly, location registration 
operations start at a time when the transportation facility, 
such as a train, shifts a service area, so that the 
increase in the load of the exchange is noticeable. 
[0004] 

To reduce the load, according to the location 
registration system disclosed in Japanese Unexamined Patent 
Publication No. 319168/1994, the number of location 
registrations is decreased by calculating the moving speed 
of a mobile station to predict the moving range of the 
mobile station and executing location registration when the 
mobile station moves out of the range. However, there are 
following problems . 
[0005] 

[Problems to be Solved by the Invention] 

The first problem is that the effect of reducing the 
number of location registrations is low. The reason is 
that the moving range is a predicted value and the reducing 
effect is gone when it moves out of the predicted range. 
[0006] 

The second problem is a narrow range over which the 
load reducing effect due to the reduction in the location 
registration number is obtainable. The reason is that with 
regard to movement over a long distance, it is difficult to 
accurately predict the whole moving route and the reduction 
in location registration number by the predicted route 
becomes effective only for limited areas. 
[0007] 

It is an object of the present invention to realize 
significant reduction in the number of location 
registrations of a mobile station without restrictions in 
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case where the mobile station is located in mobile space, 
such as a train or a bus, and moves together with the 
mobile space. 
[0008] 

[Means for Solving the Problems] 

According to the present invention, a present 
location of mobile space, such as a train or a bus, in real 
space, like that of a mobile station, is registered in an 
exchange control station via base stations by using a 
control channel, a location identification channel or a 
radio channel for checking if the mobile station is in the 
mobile space is transmitted, it is determined whether or 
not the mobile station lies in the mobile space as the 
mobile station receives the channel, and a registered 
location of the mobile station according to the update of a 
registered location of the mobile space is updated when the 
mobile station is in the mobile space. 
[0009] 

The present invention can take the following 
preferable modes. An identification number specific mobile 
space is transmitted in the location identification channel 
in the mobile space, that mobile station which has received 
the identification number transmits the identification 
number to the base stations in a control channel to perform 
a location registration operation in the exchange control 
station, and the exchange control station determines that 
the mobile station has entered the mobile space of the 
identification number by collating the identification 
number. 

[0010] As a location registration operation is performed 
in the control channel via the base stations without the 
identification number of the mobile space when the mobile 
station becomes a location identification channel non- 
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receivable state from a location identification channel 
receivable state, the exchange control station determines 
that the mobile station has moved out of the mobile space, 
[0011] 

A to-and-f rom-base-station transmission and reception 
device which transmits its specific identification number 
is sited in the mobile space and a present location of the 
mobile space in the real space is registered in the 
exchange control station using a control channel between 
the to-and-from-base-station transmission and reception 
device and the base stations. 
[0012] 

A location-identification- channel transmission device 
which notifies, in the location identification channel, the 
identification number of the mobile space and a number of 
the control channel from the base stations the to-and-from- 
base-station transmission and reception device has received 
is sited in the mobile space, and during reception of the 
location identification channel, when the control channel 
number notified by the location identification channel is 
changed, the mobile station in the mobile space shifts the 
control channel with the base stations to a control channel 
with the changed number but does not execute a location 
registration operation . 
[0013] 

In case where the mobile station becomes unable to 
receive the identification number of the mobile space that 
is transmitted in the location identification channel, the 
mobile station, even when being located in the mobile space, 
performs a location registration operation in the control 
channel with the base stations. 
[0014] 

[Mode for Carrying out the Invention] 
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An embodiment of the present invention will now be 
described in detail with reference to the accompanying 
drawings . 
[0015] 

Fig. 1 shows a system diagram of a cellular mobile 
communications system that comprises a plurality of base 
stations 4 to 6 which respectively take charge of service 
areas 1 to 3 arranged in a honeycomb shape in real space, 
an exchange control station 7 which manages those base 
stations, and a mobile station 19, such as a train or a bus, 
which moves across the service areas 1 to 3 along a route 8. 
The diagram shows mobile space 9 located in the service 
area 2 at present- 11, 13 and 15 are control channels for 
the respective base stations 4 to 6, and 12, 14 and 16 are 
communication channels . 
[0016] 

As shown in Fig. 2, a to-and-from-base-station 
transmission and reception device 23 and a location- 
identification-channel transmission device 24 are sited in 
the mobile space 9. As shown in Fig. 4, the to-and-from- 
base-station transmission and reception device 23 comprises 
a transmission and reception section 41 and a base-station 
control section 42 and can communicate with base stations 
in a control channel and a communication channel via an 
antenna 21. The location-identification-channel 
transmission device 24 comprises a transmission section 44 
and a mobile-station control section 43 and transmits a 
location identification channel 25 into the mobile space 9 
from an antenna 22. Fig. 2 shows mobile stations 27 to 29 
being carried into the mobile space 9. 
[0017] 

Fig. 5 shows the structures of location registration 
memory, provided in the exchange control station, for a 

- 9 - 



mobile station and mobile space 9. A normal mobile station 
is stored in a memory area 59, and its content data 54 that 
stores the number of a service area where it is located and 
data 55 that stores mobile station information (data, such 
as a telephone number and a production serial number, by 
which the system discriminates if it is a proper 
subscriber) . Information indicating the present location 
in the mobile space is stored in a memory area 58 and its 
content comprises data 51 that stores a service area number, 
data 52 that stores mobile station information about the 
mobile space (to-and-from-base-station transmission and 
reception device 23) and data 53 that stores a virtual 
service area number. 
[0018] 

The operation will now be described. A mobile 
station which enters the mobile space 9 receives the 
location identification channel 25 every predetermined time 
interval, acquires the identification number specific to 
the mobile space where it is located, and sends the 
identification number via the control channel 13 at the 
time of performing a location registration operation with 
respect to a base station in the real space. 
[0019] 

The exchange control station 7 has a function of 
updating also the positional information of the mobile 
station from the identification number of the mobile space 
that has been acquired through the base station and where 
the mobile station is located, when the mobile space moves 
in the real space and executes a location registration 
operation . 
[0020] 

The to-and-from-base-station transmission and 
reception device 23 sited in the mobile space 9 acquires 



system information of a service area where the mobile 
station is located (area number, waiting channel, 
transmission channel, etc.) via the control channel. When 
the mobile station is moved in the real space to a 
different service area, it executes the location 
registration operation . The location- identification- 
channel transmission device 24 transmits the identification 
number specific to the mobile space and the system 
information within the mobile space via the location 
identification channel . 
[0021] 

The exchange control station 7 grasps an area where 
the mobile space is located in the location registration 
operation and stores it in the mobile-station location 
registration memory area 59. 
[0022] 

The mobile station which is waiting for a call and 
has entered the mobile space 9 receives the location 
identification channel 25 every predetermined time interval, 
activates the location registration operation as the 
identification number of the mobile space 9 that has not 
been received yet becomes a predetermined reception level, 
and transmits the received mobile-space identification 
number to the base station. 
[0023] 

The exchange control station 7 collates the service 
area where the mobile station is located with the service 
area where the mobile space 9 is located, determines that 
the mobile station has entered the mobile space 9 when 
there is a match, and transmits a location registration 
operation stop to the mobile station via the base station. 
The present location of the mobile station is thereafter 
updated in accordance with the positional data of the 



mobile space 9. 
[0024] 

After receiving the location registration operation 
stop signal, the mobile station keeps receiving the 
location identification channel 25 every predetermined time 
interval and making a call and receiving a call in the wait 
channel and transmission channel of the real space 
indicated by the channel 25. Even when the waiting channel 
becomes unreceivable as the mobile space 9 moves within the 
real space, the location registration operation is not 
performed, the system information of the moving destination 
is read from the location identification channel 25 and the 
waiting channel is moved to a new one. 
[0025] 

When the mobile station moves out of the mobile space 
9 into real space, the identification number of the mobile 
space 9 that has been received so far with the reception of 
the location identification channel 25 becomes unreceivable, 
so that the mobile station performs the location 
registration operation with respect to the base station. 
At this time, there is no mobile space identification 
number receivable. Nor is there a mobile space 
identification number which is transmitted to the base 
station in the location registration operation. The 
exchange control station 7 determines that there is no 
mobile space where the mobile station is located, instructs 
the initiation of the location registration operation and 
independently updates the positional data of the mobile 
station. 
[0026] 

After the mobile station received the signal of the 
initiation of the location registration, in case where the 
mobile station cannot receive the identification number of 
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the mobile space, the mobile station activates the location 
registration operation as the reception level in the 
waiting channel is deteriorated, and performs location 
registration every time the mobile station is moved in the 
real space to a different service area. 
[0027] 

A specific example of the operation will be discussed. 
[0028] 

Suppose that when the mobile space 9 in Fig. 1 moves 
along the route 8 and stops at a station 10 in the service 
area 3, the user of the mobile station 27 gets in the 
mobile space 9 at the station 10 and goes to the service 
area 1 in the mobile space 9. While the mobile station 27 
catches the control channel 15 of the base station 6 before 
being aboard, it has not received the location 
identification channel 25. It is memorized in the exchange 
control station 7 that the mobile station 27 is located in 
the service area 3 and not in the mobile space 9. After 
being aboard at the station 10, reception of radio waves 
from the location-identification-channel transmission 
device 24 starts and as the reception state of the 
reception channel of the location identification channel 25 
is changed, it is determined that there has been a movement 
into and out of the mobile space 9 and the location 
registration operation is activated if the reception level 
of the control channel 15 is not deteriorated- At this 
time, the received mobile space identification number is 
also sent to the base station 6. 
[0029] 

The exchange control station 7 collates the service 
area where the mobile station 27 is located with the 
service area where the mobile space 9 is located, 
determines that the mobile station 27 has entered the 



mobile space 9 when there is a match,, and transmits a 
location registration operation stop to the mobile station 
27 via the base station 6. The present location of the 
mobile station 27 is thereafter updated in accordance with 
the positional data of the mobile space 9. 
[0030] 

In the mobile space 9, the location-identification- 
channel transmission device 24 in Fig. 2 is broadcasting 
area information in the location identification channel 25 
to the inside of the vehicle. After receiving the location 
registration operation stop signal, the mobile station 27 
keeps receiving the location identification channel 25 
every predetermined time interval and making a call and 
receiving a call in the wait channel and transmission 
channel of the real space indicated by the channel 25. 
When the mobile space 9 moves to the service area 2 within 
the real space, the control channel 15 becomes unreceivable , 
but the location registration operation is not performed, 
the system information of the moving destination is read 
from the location identification channel 25 and the channel 
is moved to a new control channel 13. 
[0031] 

Tracking and exchange in accordance with the movement 
of the mobile space 9 will be described in terms of a 
change in the intensity of a received electric field in Fig. 
3. In the diagram, 31 to 33 indicate the field intensities 
for the service areas 1 to 3 . The level of the control 
channel 15 for the mobile station 27 that has been brought 
into the mobile space 9 at a point 36 in Fig. 1 drops to a 
level 35 which is a reference level for the location 
registration operation when the mobile space 9 moves to a 
point 37. The to-and-f rom-base-stat ion transmission and 
reception device 23 sited in the mobile space 9, like a 
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normal mobile station, searches for the control channel 13 
at which the strongest reception is possible and executes 
location registration . 
[0032] 

Based on the system information of the service area 2 
acquired in this operation, the number of the control 
channel that is notified by the location identification 
channel 25 is changed from the control channel 15 to the 
control channel 13. The mobile station 27 also goes to an 
operation of searching for the control channel which should 
be a shifting target. That is, the control channel is 
shifted to the control channel 13 of the service area 2 
that is notified by the location identification channel 25, 
so that the reception level is a level 39 at which 
reception is possible and the shifting to the control 
channel 13 is done without executing the location 
registration operation- Even when reaching a point 18 
which is a boundary between service areas, the mobile 
station 27 does not activate the location registration 
operation. Nor do the other mobile stations 28 and 39. In 
Fig. 3, 34 and 38 indicate field levels of the location 
identification channel 25 in the mobile space 9. 
[0033] 

At the time the mobile station 27 gets out of the 
mobile space 9 at the station 10, the reception field 
intensity of the location identification channel 25 drops 
as the mobile station 27 moves away from the mobile space 9. 
When the intensity drops to the level 35, the mobile 
station 27 catches the control channel 15 at which 
reception is possible at the maximum level and performs 
registers the location in the service area 3. 
[0034] 

In the above operation, the mobile station 27 
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performs location registration once with respect to the 
base station while being in the mobile space 9 and does not 
perform location registration until it gets out. As the 
location registration operation is carried out continuously 
with respect to vehicles it gets in and out, nothing 
interferes with the services. Fig. 6 shows the outline of 
the operation. 
[0035] 

Next, the operation of the mobile space 9 will be 
described. In Fig. 1, the exchange control station 7 
executes positional information management similar to that 
of a normal mobile station with respect to the to-and-from- 
base-station transmission and reception device 23 of the 
mobile space 9. A location-identification control section 
43 in Fig. 4 alters system information acquired by the to- 
and-f rom-base-station transmission and reception device 23 
at the time of the location registration operation, 
notifies the mobile stations 27 to 29 in the vehicle of the 
system information of the service area in the real space by 
means of a location-identification-channel transmission 
device 44, thus instructing the moving destination of the 
mobile station. 
[0036] 

It is assumed that the to-and-f rom-base-station 
transmission and reception device 23 has a telephone number 
or the like and has functions similar to those of the 
mobile station 27. Therefore, the description will 
continue with the device taken as the mobile station 23. 
When the mobile space 9 comes to a point 17 and a point 18 
after starting at the station 10 in Fig. 1, it catches the 
control channel 13 and the control channel 11 respectively 
and registers the locations in the service area 2 and the 
service area 1. 
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[0037] 

A description will now be given of data to be stored 
in the location registration memory in the exchange control 
station 7 for the mobile station and mobile space. 
[0038] 

In Fig. 1, the positional information of the normal 
mobile station 19 out of the mobile space 9 is stored in 
the memory area 59 in Fig. 5, the number of an existing 
service area is located in the data 54 and the mobile 
station information of the mobile station 19 is located in 
the data 55. With regard to the mobile station 19, the 
example in Fig. 5 shows the service area number 2 located 
in the data 54 and the mobile station information of the 
mobile station 19 located in the data 55. With regard to 
the mobile station 19, every time it moves and performs 
location registration, the service area number in the data 
54 is rewritten. 
[0039] 

The positional information of the mobile space 9 is 
stored in the memory area 58 for the mobile space and its 
content comprises the data 51 associated with the number of 
the service area where it is located, the data 52 
associated with mobile station information registered in 
the to-and-from-base-station transmission and reception 
device 23 by the mobile space 9 (data, such as a telephone 
number and a production serial number, by which the system 
discriminates if it is a proper subscriber) , and the data 
53 associated with a virtual service area number A for the 
mobile station in the mobile space 9. 
[0040] 

The positional information of, for example, the 
mobile station 27 in the mobile space 9 is stored in the 
memory area 59 for the mobile station and its content 



comprises the data 56 associated with the number of the 
service area where it is located and the data 57 associated 
with mobile station information (data, such as a telephone 
number and a production serial number, by which the system 
discriminates if it is a proper subscriber) . However, the 
data 56 is associated with the virtual service area number 
A registered by the to-and-f rom-base-station transmission 
and reception device 23 of the mobile space 9, not the 
service area number of the base station. 
[0041] 

In case where the mobile station 27 in the mobile 
space 9 receives a call, the exchange control station 7 
checks the location registration memory, searches for the 
data 57 of the mobile station 27 from the memory area 59 
and reads from the data 56 that the area of the present 
location of the mobile station is the virtual service area 
number A which depends on the mobile space 9. Next, it is 
read from the data 53 in the memory area 58 that the 
virtual service area number A is actually the service area 

2 where the mobile space 9 is located. Through the above- 
described operation, the exchange control station 7 
understands that the mobile station 27 is moving together 
with the mobile space 9 in the service area 2 and causes 
the base station 5 in the service area 2 to perform a call 
receiving process with respect to the mobile station in the 
control channel 13. 

[0042] 

When the mobile space 9 is moved to the service area 

3 from the service area 2 in Fig. 1, the service area 
number in the data 51 in the memory area 58 is changed to 3 
from 2, which means that the service area number for the 
mobile station 27 in the mobile space 9 has been changed to 
3 from 2. This is true of the other mobile stations 28 and 
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29 in the mobile space 9, and as a result, the location 
registration operation information of the mobile stations 
27, 28 and 29 in the mobile space 9 are updated together in 
accordance with the update of the registered location of 
the mobile space 9. 
[0043] 

[Effect of the Invention] 

In a cellular type large-scale mobile communications 
system which holds small-zone multiple subscribers, when a 
transportation facility, such as a train or a bus, in which 
multiple passengers carrying mobile stations waiting for 
calls are aboard moves, location registration operations 
are executed at a time every time the facility goes over an 
area boundary and multiple location registration requests 
that are generated at a time are processed. This oppresses 
the intrinsic tracking and exchange process with respect to 
calls during communications. 

[0044] 

The above condition is likely to occur at morning and 
evening rush. To cope with the peak in the rush, equipment 
with a sufficient capacity is required, which is an 
economical disadvantage . 
[0045] 

According to the invention, however, the location 
registration operations of n numbers of mobile stations 
that get in mobile space, such as a train or a bus, and 
move together can be represented by the location 
registration operation of a to-and-f rom-base-station 
transmission and reception device held in the mobile space. 
It is therefore possible to reduce the number of location 
registration operations to 1/n, contributing to 
economization of the base station equipment. Further, the 
reduction in the number of location registration operations 
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brings about an advantage of suppressing the consumption of 
the battery installed in a mobile station and elongating 
the time of continuous usage. 
[Brief Description of the Drawings] 
[Fig. 1] 

Fig. 1 is a system diagram of a cellular mobile 
communications system which comprises an exchange control 
station, base stations and mobile space, such as a train or 
a bus . 
[Fig. 2] 

Fig. 2 is a structural diagram of a system sited in 
mobile space. 
[Fig. 3] 

Fig. 3 is a diagram showing a change in field 
intensity when mobile space moves along a route. 
[Fig. 4] 

Fig. 4 is a block diagram of a to-and-f rom-base- 
station transmission and reception device and a location- 
identification-channel transmission device sited in mobile 
space . 
[Fig. 5] 

Fig. 5 is a structural diagram of a memory in the 
exchange control station. 
[Fig. 6] 

Fig. 6 is a flowchart illustrating the operation of a 
mobile station. 

[Description of Reference Numerals] 
1 to 3 service area 
4 to 6 base station 

7 exchange control station 

8 route 

9 mobile space 

10 station 
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11/ 13 f 15 control channel 

12, 14, 16 communication channel 

17, 18 point 

19, 27 to 29 mobile station 

21/ 22 antenna 

23 to-and-from-base-station transmission and reception 
device 

2 4 location- identification-channel transmission device 

25 location identification channel 

41 transmission and reception section 

42 mobile-station control section 

43 location-identification control section 

4 4 location- identification-channel transmission device 
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FIG . 1 

1: service area 

2 : service area 

3: service area 

4 : base station 

5: base station 

6: base station 

7: exchange control station 

8: route 

9: mobile space 

10: station 

11: control channel 

12: communication channel 

13: control channel 

14: communication channel 

15: control channel 

16: communication channel 

17: point 

18: point 

19: mobile station 



FIG. 2 

9: mobile space 

13: control channel 

14: communication channel 

21: antenna 

22: antenna 

23: to-and-f rom-base-station transmission and reception 
device 

24 : location-identification-channel transmission device 
25: location identification channel 
27, 28, 29: mobile station 
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FIG. 3 

Field intensity 

Location 

FIG. 4 

21: antenna 

22: antenna 

23: to-and-f rom-base-station transmission and reception 
device 

24 : location-identif ication-channel transmission device 
41: transmission and reception section 

42 mobile-station control section 

43 location-identification control section 

44 location-identification-channel transmission device 

FIG. 5 

52: mobile station information of to-and-f rom-base-station 
transmission and reception device 23 

55: mobile station information of mobile station 19 
57: mobile station information of mobile station 27 

FIG. 6 

PS of mobile station ON 

Receive location identification channel 

Store identification number and system information 

Receive control channel 

Store system information 

Location identification channel receivable 

Location identification channel 
Identification number and system 
Information are the same 



(On board) 

(Board) 

Control channel level drops 
Location identification channel received previously 
(Before boarding) 
Control channel level drops 

(Off board) 
Location registration 
Call received 

Call receiving process and communication 
Incoming call 

Calling process and communication 
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